Abstract. A major issue in many applications of GPS is
Introduction
As widely demonstrated in recent years, the Global Positioning System (GPS) can provide reliable estimates of the Zenith Tropospheric Delay (ZTD), with high availability and temporal resolution which can be used to derive the Inte- In this paper we show that, even when using broadcast orbits (instead of using precise real-time orbits like in Muellerschoen et al. (2000) . Fixing ambiguities OTF helps tropospheric determination, because the carrier-phase observations can be treated as very precise ranges, not just in double-differenced processing, but also in undifferenced, or absolute processing. This strategy diminishes the number of unknowns to be solved by about 50% and, hence, the computational load, and it also tends to decorrelate the troposphere from the other estimated parameters. All this is especially important when using a Kalman filter in real-time WADGPS navigation, often without the benefit of long data windows (several hours), as in post-processing.
This approach allows also any user not belonging to the reference network (hereinafter rover) to estimate in a pre- 
Technique
We have followed the procedure described in ( phase ambiguities after they have been resolved within the reference network, to improve the ionospheric model. The second one is that at the rover the interpolated ionospheric corrections from the reference network are refined using the undifferenced data from the rover. These changes, as shall be seen in the Results section, improve the ambiguity resolution for the rover. In turn, the resolved ambiguities help to determine the tropospheric ZTD at the rover with greater accuracy. The computing needs of the user can be met with an ordinary PC, and the data broadcasted from the reference stations, during the test described in this paper, would have required transmitting less than 1024 bytes every epoch.
Reference stations network
The first objective is to fix the double-differenced ambiguity V'AN, of the widelane combination L, of the L• and L2 carrier phases to an integer value. One can exploit the fact that the coordinates of the reference stations are already known at the centimeter level. This allows the estimation, with a precision of a few centimeters, of the overall effect of orbit errors, the reference stations tropospheric refractions ZTD's, and the Lc ionospheric-free carrier-phase combination biases Be. The standard technique to determine these unknowns involves post-processing the data using a geodetic program. We have emulated the computation in realtime, using only the forward filter. Now dom walk process, using the Niell mapping functions (Niell, 1996) , jointly with the relaxed broadcast orbits and clocks, and constrained (1-10 cm) receiver positions. This also produces locally improved orbits that can be broadcasted from the network for the benefit of the users.
Rover receivers
The main difference between the rover and permanent receivers, from the point of view of ambiguity resolution, is that the position of the receiver is less well known. 
Results and conclusions
The OTF ambiguity resolution based on real-time ionospheric modeling can be adversely affected by radio propagation problems due to strong spatial and temporal gradients in the ionosphere. This occurs frequently during periods of high solar activity. In order to demonstrate the performance of the proposed method, we present results based on GPS These results suggest that real-time ambiguity resolution not only can enhance the present applications of wide-area GPS networks, for navigation and surveying, but may also lead to new applications in the field of meteorology.
Finally, it can be noticed that this real-time ZTD estimation technique could be improved with other techniques focused on the real-time orbit determination, and also with the upcoming GPS modernization and Galileo systems with 3 available frequencies. Furthermore it seems that in these new systems the ionosphere will still limit the distance in which the real-time ambiguity resolution is feasible (Jung et al. 2000) . In this regard we think that the real-time tomographic modelling of the ionosphere can also be useful.
